ABSTRACT: Tree mortality was recorded in a selection orchard of maintenance breeding of cv. Bergeron LE-2 in 1993LE-2 in -2002. The beginning of blossoming was examined in individual trees in the same orchard in [1999][2000][2001][2002]. Considering the effect of year, a maximum difference in the average beginning of blossoming was 10 days in the whole set of trees. The beginning of blossoming of individual trees was not identical in the same year. A difference in the onset of phenophase "beginning of blossoming" between early and late blossoming trees was 1-4 days in the particular years. The trees maintained their early or late blossoming for the whole period of evaluation. No tree died in the orchard by 1998. From 1999 to 2002 50% of early blossoming trees died and only 2.38% of late blossoming ones (average of three replications). Two thirds of early blossoming trees died during vegetation, a third died during vegetation rest. No commercially important viroses were proved to be present. It is the reason why viruses could not be a potential cause of the above-mentioned facts. The presence of phytoplasm (ESFY) was confirmed by the method NESTED PCR in one case in a randomly selected early blossoming tree. The test was negative in two randomly selected late blossoming trees from underplanting. The early beginning of blossoming did not influence productivity. Correlations between the beginning of tree blossoming and blossom abundance, or between the beginning of blossoming and productivity, were insignificant (r = 0.12 or r = -0.13). Even though the causative agent of higher mortality in early blossoming trees was not confirmed unambiguously, it is desirable to select the best individuals only from the group of late blossoming ones during maintenance breeding of cv. Bergeron. These individuals should be used as prebasic material in a certification process and as basic material after prescribed repeated testing.
Phenotypic expressions of cultivars of the species P. armeniaca L. are a result of the effect of different environmental conditions on genotype and of rootstock effect. These factors influence plant metabolism and participate in final characteristics such as tree height, crown habit, productivity, fruit quality, etc. (BOSTAN, ISLAM 1997; SOUTHWICK et al. 1999; SUN-YAN XIANG et al. 2001; MIGNANI, BASSI 2000) . Changes in the overground organs (their habit, course of phenophases) can also be caused by pathogenic agents (viruses, phytoplasms, bacteria, fungi) . Their attacks can lead to precocious decline of trees (MORVAN 1968; ROZSNAY, KLEMENT 1973; PRUNIER et al. 1999; VACHŮN 2001; NAVRÁTIL 2002) . The above-mentioned variability is of non-genetic character. In the course of maintenance breeding variability caused by diseases should be eliminated at first, and individuals representing the cultivar at a standard level should be chosen by individual selection. Clone selection is aimed not only at maintenance but also at improvement of a cultivar by fixation of permanent positive changes based on genetic variability. It is realistic to carry out maintenance breeding and clone selection exclusively in commercially very important varieties because both methods are costly. Bergeron is such a cultivar (MEHLENBACHER et al. 1991; AUDER-GON et al. 1995 .
The objective of the paper was to determine and evaluate differences in the onset of phenophase "beginning of blossoming" in individual trees in a ten-year period and to analyze potential causes and relations with precocious decline of trees in a selection orchard with maintenance breeding of apricot cultivar Bergeron LE-2 on generatively propagated rootstock M-LE-1.
MATERIAL AND METHODS
Currently, cv. Bergeron is an important apricot cultivar in the Czech Republic. Its characteristics have been evaluated for a long time in the conditions of this country. This effort resulted in clone LE-2 after many provenances of Bergeron imported from France in 1972 (INRA Pont-de-la-May) were tested and after its clone selection (VACHŮN 1972 (VACHŮN , 2002b . The best clone of Bergeron selected at Lednice was designated LE-2 (NO-VOTNÁ 1980; VACHŮN 1985; KUTINA et al. 1991) . In 1984 the health status of the best tree among individually evaluated trees of this clone was tested as the initial material for establishment of a stoolbed for scion production. Bergeron LE-2 was included in State Variety Tests in the same year. After evaluations in the Central Institute for Supervising and Testing in Agriculture certification of a new cultivar under the name Bergeron clone LE-2 was issued by the Ministry of Agriculture of the CR in 1996.
An experimental orchard of Bergeron LE-2, evaluated in this paper, was planted on the medium-texture loamy-sandy soil with pH 6.8 in spring 1993 on a demonstration and experimental plot of the Institute of Fruit-tree Growing and Viticulture of the Faculty of Horticulture at MUAF at Lednice. Registered rootstock cultivar M-LE-1 (Prunus armeniaca L.) was used as a rootstock. It is an allogamous generatively propagated rootstock of sizeable height and higher homogeneity in seedbed than in other registered rootstocks such as M-VA-1, M-VA-2 and M-VA-3 (VACHŮN 1986). Fifty trees of cv. Bergeron LE-2 were planted in total. Their form was a bush tree (stem height 0.7 m) with hollow crown. This planting was a selection orchard for maintenance breeding. Eight trees that failed to survive were underplanted by the same cultivar in autumn of the same year. Hence underplanted trees were a year younger than the other trees. It was decided to evaluate 42 trees only that grew since spring 1993 in order to exclude the effect of tree age on growth and productivity. But the blossom phenophase and health checks were also evaluated in underplanted trees as complementary observations. An experimental plot was a long parcel with three replications by 14 trees. Black fallow was maintained in this orchard, and drip irrigation and fertilization on the basis of soil analyses were used.
Symptomatic checks of the health status of trees aimed at the occurrence of viroses and chlorotic leaf roll were carried out since the orchard establishment. Tree mortality was recorded every year at the beginning and end of vegetation. Mortality was understood as a decline of the whole plant, not as a partial decline (decline of a crown part). Different blossom time of some trees was observed for the first time in 1999. Since that year the date of the phenophase "beginning of blossoming" was regularly recorded in the particular trees. It is not known whether there were any differences in the blossom phenophase before 1999. Trees were always evaluated by the same worker according to methodology described by VACHŮN et al. (1995) .
In 2002 all trees were tested for the presence of commercially important viroses by DAS ELISA technique. Samples were taken according to methodology described by KAREŠOVÁ (1993) . The tested leaf samples (blossom samples in assays for Plum pox virus) were proved not to contain any commercially important vi- (ZHANG et al. 1998; LORENZ et al. 1995; NAVRÁTIL 2002; RICHTER, HASLINGER 2002) was employed in a test for phytoplasms (ESFY -European Stone Fruit Yellows). The test was performed in a randomly chosen tree from the group of early blossoming trees and on two trees from among the late blossoming underplanted trees. The presence of bacteria (Pseudomonas syringae, etc.) was not examined. Current statistical methods were used for the statistical analysis of data.
rus (ACLSV -Apple chlorotic leaf spot virus, ApMV -Apple mosaic virus, PPV -Plum pox virus, PNRSV -Prunus necrotic ringspot virus, PDV -Prune dwarf virus). A molecular biological technique NESTED PCR

RESULTS AND DISCUSSION
The phenophase "beginning of blossoming" occurred in cv. Bergeron LE-2 in the first half of April during the four-year period of evaluation 1999-2002. An average date of the beginning of blossoming in the evaluated set of trees was different in particular years, and in general it was related to the onset of vegetation in the year concerned. Since the entry into productivity period there existed some differences in the beginning of blossoming of trees within the same year. The date of phenophase "beginning of blossoming" was recorded individually since 1999 (Table 1) . Trees coming into blossom early in the first year of evaluation were found to blossom earlier also in the other years of the four-year period. Late blossoming trees started blossoming on later dates in the other years of the period of observations. A difference in the beginning of blossoming between early blossoming and late blossoming trees in the same year was minimally one day and maximally four days. Control cultivar Velkopavlovická LE-12/2 came into blossom in the evaluated period before the early blossoming group of cv. Bergeron trees except in 1999 (Fig. 1) . Differences in the beginning of picking maturity of particular trees were smaller than those in the beginning of blossoming of these trees. Fruits were picked from all trees on the same date in the particular years of the evaluated period. No significant correlations (r = 0.12 and r = -0.13) were determined between the beginning of blossoming (days in April), blossom abundance (scores) and productivity (kg of fruits per tree).
The health status of trees was very good in the first six years after planting, and no symptoms of health worsening were observed (e.g. changes in leaf color and form). The first tree died as late as in 1999, i.e. in the seventh year after planting. Tree mortality significantly increased since 2000. Symptoms of leaf yellowing were detected on three trees (trees Nos. 29, 32 and 33). Two Table 2 . Cumulative mortality of trees over 10 years (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) Actual tree mortality was recorded every year in the blossom time and at the end of vegetation. Dead trees were distributed randomly on the whole area of the evaluated orchard. A remarkable finding is that only trees from the group of early blossoming ones died. The first tree, and the only one until now, from the group of late blossoming trees died as late as at the end of vegetation in 2001.
Throughout the ten years (from 1993 to 2002) a total of 22 trees died, i.e. 52.39%. Out of them, 21 trees (95.45%) were from the group of early blossoming trees and only one tree was from the group of late blossoming ones. Average cumulative mortality, calculated as average percentage of dead trees in replications, was 50.00% in the early blossoming group of trees and 2.38% in the late blossoming group of trees (Table 2 ). An annual increase in mortality in the early blossoming group of trees was significant (calculated F 4.62 and critical F 4.07 -significance was calculated from mortality in replications). Total mortality over the ten years was highly significantly higher in the early blossoming group of trees than in the group of late blossoming trees (calculated F 72.00 and critical F 18.51 -significance was calculated from mortality in replications - Tables 3  and 4 and Fig. 2) .
As mortality was recorded on two dates every year, it could be evaluated for a period from end of vegetation to beginning of blossoming and from beginning of blossoming to end of vegetation. This evaluation naturally applies to the group of early blossoming trees because only one tree died from among late blossoming trees by 2002. From the group of 29 early blossoming trees 56.17% of trees died during vegetation, and 17.24% of trees during vegetation rest (Table 5 and Fig. 3 ). Fig. 4 shows cumulative mortality on the particular dates of evaluation in the year concerned.
Considering the fact that all evaluated trees of cv. Bergeron originated from a mother tree of one clone, there arises a question why all evaluated trees do not blossom in the same time. As every tree consists of two components -rootstock and cultivar, the two components could theoretically be a source of effect on blossom time. It is not possible to exclude a certain effect of generatively propagated rootstock, but it is little probable because the rootstock was selected for progeny homogeneity (VACHŮN 1986 ). In the other component, i.e. budded cultivar, there can be two causes of differences in blossom time: genetic and pathological ones. As for genetic causes, after long-term growing and evaluation in other countries (France) cv. Bergeron expressed itself as a cultivar with disposition to somaclonal mutations. These anomalies can be adjusted by clone selection. It is to admit theoretically that changes of this type occurred in the evaluated orchard. But it is hardly probable that two groups of trees with significantly different time of blossoming would be formed in this way. If it were so, another fact would be unexplained: high mortality of early blossoming trees of cv. Bergeron. All trees (with one exception) that died throughout 10 years were from the early blossoming group. It could be explained on a pathological basis. Different dates of blossoming could underlie uneven infection of blossoms by Monilinia sp. and higher occurrence of Monilinia blight could cause tree debilitation and their easier decline. No such differences were observed in the evaluated period. The existence of different blossom time could be of pathological origin. Some pathogens can disturb the normal metabolism of trees, and consequently the course of phenophases. E.g. Apricot chlorotic leaf roll (ECA -enroulement chlorotique) causes precocious bud break (débourrement précoce) (MORVAN 1968; MOR- VAN, CASTELAIN 1969) . In the conditions of southern France it is from leaf fall to beginning of normal vegetation. In mild winters vegetative buds of sensitive cultivars (e.g. Rouge de Roussillon) infected by ECA break dormancy precociously and form short annual shoots with chlorotic rolled leaves. This type of precocious break of vegetative buds has not been recorded in the CR. It is however possible that this process is expressed by earlier blossoming in the climatic conditions of this country: it could be related to a different course of dormancy or to other strains of the pathogen. In the CR conditions it could be phytoplasms from the group of Central European stone fruit yellows (ESFY). It is not probable in our specific case that scions were a source of infection because all scions came from one mother tree without pathological symptoms of chlorotic leaf roll (ESFY was not assayed by Nested PCR at that time). If ESFY was transmitted directly in the orchard by a vector (Cacopsylla pruni, Fiebriella florii, NAVRÁTIL 2002) , an infected tree in adjacent orchards where the ESFY scarce presence was proved could be a source of infection. It could also be evidenced by random distribution of early blossoming trees on the experimental plot. In addition, the ESFY presence was demonstrated in 2002 by a control test in one randomly chosen early blossoming tree Bergeron No. 38. In case there is any relationship between ESFY presence and blossom earliness, we must ask a question why the number of early blossoming trees of Bergeron did not increase in the evaluated period when they could themselves be new sources of infection. Neither was it so in eight underplanted trees that belonged to the later blossoming group by their blossom time. A laboratory PCR test carried out in two underplanted trees (Nos. 17 and 18) was negative.
The cause of pathogen presence in the Bergeron orchard could possibly be explained by the fact that the mother tree was infected by ESFY partially when summer scions were taken, but without external manifestations on leaves, in productivity and fruit quality. It has not been explained either why a sudden decline in the selection orchard occurred without any symptoms of leaf yellowing. These trees gave high individual yields until their decline without any influence on fruit quality. It could be associated with different sensitivity of the genotype to the pathogen or with different manifestation of the pathogen just in cv. Bergeron. The effects of other biotic and abiotic factors (Bacterium syringae pv. syringae, Monilinia sp., Leucostoma cincta, heavy frosts and especially temperature fluctuations) cannot be excluded either. These factors can be a cause of precocious decline of apricot trees either separately or synergistically. Hence it is not possible to identify ESFY unambiguously as the only cause of decline taking into account the present knowledge and extent of testing of the health status in evaluated trees of cv. Bergeron. It is also suggested by a finding that the percentage of annual mortality in apricot orchards remains in the same range from 1 to 5% per annum in comparable conditions of the CR and Europe (VACHŮN 1972 (VACHŮN , 2001 . Under these circumstances the evaluation of cultivars in the CR conditions shows that Bergeron is a cultivar with relatively lower tree mortality (VACHŮN 2002a) . Even though the effect of early or late blossoming on blossom abundance or tree productivity was not proved, a practical outcome of this research is that in cv. Bergeron (when selecting plants for the production of prebasic and basic material as the stock for establishment of scion stoolbeds within a certification process) it is necessary to use the best late blossoming individuals because their lower mortality was proved. It is desirable to continue examining tree decline in the experimental orchard in the years to come, to include other pathogens in these examinations and to test other trees of Bergeron LE-2 for ESFY presence.
